ABSTRACT
INTRODUCTION
he purpose of this study was to examine if nursing homes that closed demonstrated deficiencies in quality, and if so, can declines in quality be preempted when closure due to poor financial status is found. In New York State $6,658,348,122 was expended for skilled nursing facility care in 2007, or about 18% of total Medicaid expenditures. (NYSDOH, 2008) With declining State budgets, reductions in Medicaid funding are jeopardizing the fiscal viability of nursing homes.
II. METHODOLOGY
The methodology used age of assets, fiscal ratios and patient care data to create indexes in which correlations could be analyzed.
Various fiscal ratios, as outlined by Cleverly (Cleverly, 1997), were utilized to determine age of assets and to construct the fiscal viability index. These ratios are presented on Table 1 .
The financial ratios were "combined" into a fiscal viability index utilizing the calculated ratios of the sample nursing homes. Specifically, the index was constructed using the following:

Fiscal viability from Profitability: for each positive ratio, a score of .5 was assigned; and  Fiscal viability from Capital Structure: for each positive ratio, a score of 1.0 was assigned.
T
Thus, an overall fiscal viability rating for each hospital ranged from 0 (low) to 3 (high). The patient care measures employed were the Federal Medicare quality measures of the Centers for Medicare and Medicaid and used to assess the quality of care provided by nursing homes. (CMS, 2008) . The data for the measure were gleaned from Minimum Data Sets Quality Indicators (MDS+), for this case study have been extracted from the MDS Repository. The MDS is collected on regular intervals for every resident in a Medicare or Medicaid certified nursing home. Information is collected on the resident's health, physical functioning, mental status, and general well-being. These data are used by the nursing home to assess needs and develop a plan of care unique to each resident.
Some MDS items used to calculate the quality measures consider the resident's condition during previous days prior to the assessment date. Table 2 provides these "observation" or "look back" time frames. For each measure, data was presented that compared the nursing home with the New York State mean percentage rate. If the nursing home's rate was consistent with the State rate, the nursing home was considered to have a rate similar to the State's. If the rate was above or below the State's mean rate it was determined to be better or worse than the State's rate depending on the measure being assessed, respectively.
Each nursing home was rated in comparison to the New York State rate. They scored 1 if they were consistent with the State mean, 0 if they were significantly worse, and 2 if better. These scores were then used to create an index score for the nursing homes in the sample.
Also reviewed was the number of survey deficiencies that each nursing home incurred on its most recent inspection. Nursing homes are inspected annually under the auspices of the Center for Medicare and Medicaid (CMS, 2008) . Results from these surveys are provided under the heading of "deficiencies." While severity of deficiency was not measured in this examination, total number of deficiencies was utilized to glean frequency of negative survey findings. Source: New York State Department of Health, 2008 *The 3 year mean score for the respective homes may not be from the same 3 year period due to availability of data; and in some cases no score has been recorded. * With negative equity positions in failed nursing homes, net income is used for return on equity, instead. Table 4 presents the descriptive statistics for nursing home data in two groups: ones that closed and ones that stay open. Open nursing homes appear to keep older assets (building, equipment, and facilities) than closed nursing homes. In addition, open nursing homes on the average show higher fiscal viability index with respect to all fiscal factors in net income margin, return on equity, capital structure, and cash flow to debt ratios. With the nonprofit status of nursing homes in our study, they show negative profitability ratios (net income margin and return on equity). As to the quality index, average scores of patient care quality measures for both closed and open nursing-home groups do not appear different (0.977 and 1.069 for mean and 1.083 and 1.08 for median, respectively). For the number of deficiency reports that each nursing home received, open nursing homes on the average received greater number of report.
III. DATA ANALYSIS
In addition to descriptive statistics of both closed and open nursing homes, Cochran's t-tests are applied to identify the differences between closed and open nursing homes with factors like age of assets, fiscal viability, patient care quality, and the number of deficiency reports. Contrary to regular t-tests, Cochran's t-test does not assume the identical variances in two (closed and open nursing home) groups. With a limited number of nursing homes in our analysis, we cannot claim that two groups should show the same variance.
Also in our analysis is to examine the differences in changes in factors (age, fiscal viability, quality measure, deficiency) between two groups. For example, certain nursing homes may experience deteriorating fiscal or quality conditions that may lead to the ultimate closure of those nursing homes. We calculated the changes in those factors in one year from previous year, and examined whether there is significant difference in the changes between closed and open nursing homes.
Finally, we performed the correlation analysis between various factors (age, fiscal viability, quality measures and deficiency) to find whether there is any significant relationship among those factors. Also examined is whether there is any difference in the correlation of factors between closed and open nursing homes.
IV. FINDINGS
As presented in Table 5 , we found a significant difference (1.33) in fiscal viability between closed and open nursing homes, but not in age of asset and quality variables (-5.92, 0.092 and 6.61 for age, quality score and deficiency, respectively). Especially, all fiscal-viability factors we examined (net income margin, return on equity, capital structure, cash flow to debt ratios) are significant at least 5% level, and their directions of differences are as expected (i.e. closed nursing homes tend to show worse fiscal viability factors). From the results, it appears that nursing homes failed because of their bad financial conditions, rather than their quality of service. (significance level) *** significant at 1% level; ** significant at 5% level; * significant at 10% level.
As presented in Table 6 , we also examined whether there are significant differences in changes in financial conditions or quality of services between closed and open nursing homes. For example, the deteriorating financial conditions or quality of service may drive nursing homes to failure. We determined year-to-year changes in the fiscal-viability, age of asset, and quality, and applied them to the same statistical tests.
We found that except for the change in capital structure, there are no significant differences in changes in factors we examined. In other words, financial difficulties in closed nursing homes have existed at least three years before they finally failed. Probably, non-profit status of the nursing homes in our study may play an important role in no significant changes in factors over a three-year period, as we find a large amount of negative net equity (unrestricted fund balance) position in our closed nursing home samples. 28 (*) (significance level) *** significant at 1% level; ** significant at 5% level; * significant at 10% level.
Finally, we performed the correlation analysis on our nursing home samples, as shown in Table 7 . With all nursing homes examined, nursing homes with higher quality measure show a lower number of deficiencies (-0.358), but this result is marginally significant. When we apply the same analysis on the closed nursing homes, the negative relationship between quality measure and deficiencies becomes almost doubled (-0.652) and statistically significant at 5% level. This result indicates that it is quite more apparent for closed nursing homes as they struggle in both quality of services they provide to their customers and number of deficiencies received.
As to the relationship between the age of assets and quality indicator, the negative impact of older facilities and equipments is much greater for closed nursing homes (-0.625) than open nursing homes (0.49).
The relationship between the age of assets and survey deficiencies is rather contrasted further, depending on the status of nursing homes. For closed nursing homes, older facilities tend to bring in the greater number of deficiencies reported (0.699) against the nursing homes. On the contrary, for open nursing homes the relationship is negative (-0.768), which indicates that nursing homes with older facilities received smaller number of deficiency reports.
The relationships of financial viability with survey deficiencies and the age of assets become as expected (-0.448 and -0.689) and are significant with closed nursing home (significance level) *** significant at 1% level; ** significant at 5% level; * significant at 10% level.
With all nursing homes examined, nursing homes with a higher quality measure show a lower number of deficiencies, but this result is marginally significant. With closed nursing homes, the negative relationship between quality measure and deficiencies becomes almost doubles and statistically significant at 5% level. This result indicates that it is quite more apparent for closed nursing homes that they struggle in both quality of services they provide to their customers and number of deficiencies received.
As to the relationship between the age of assets and quality indicator, the negative impact of older facilities and equipments is much greater for closed nursing homes.
The relationship between the age of assets and survey deficiencies is rather contrasted further, depending on the status of nursing homes. For closed nursing homes, older facilities tend to bring in more deficiencies reported against the nursing homes. On the contrary, for open nursing homes the relationship is negative.
The relationships of financial viability with survey deficiencies and the age of assets become as expected and significant with closed nursing home
V. CONCLUSIONS
Four cases of closed nursing homes were compared with four open ones to identify factors that may explain the nursing home failures. Especially, we examined various financial (age of assets, fiscal viability) as well as nursing home quality measures as potential differentiating factors for the failures.
The key findings of this research are:

Closed nursing homes experience significantly worse financial conditions (fiscal viability with respect to net income margin, return on equity, capital structure, and CF) than open nursing homes.  There is no significant difference between closed and open nursing home in nursing home quality measures.  Except for capital structure, there is no significant year-to-year change between closed and open nursing homes. This means that fiscal difficulties or deteriorating quality of closed nursing homes existed long before the failures.  For closed nursing homes, there were significant relationships between (1) quality of nursing home care and number of deficiencies, (2) age of assets and quality of nursing home care, (3) financial viability and number of deficiencies, and (4) age of assets and fiscal viability.  For open nursing homes, there was no significant relationship between variables.
In conclusion, the fiscal difficulties in nursing homes are bigger contributor of nursing home failures. Closed nursing homes show more significant interactions of fiscal and quality factors than open nursing homes.
